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DETAILED ACTION 

Applicants' submissions filed on 2/169/2004 and 8/ 24/2004 are acknowledged. Claims 1- 
6 are pending. Claims 1-6 presently are under examination. The following rejections and/or 
objections are applied. 

Priority 

Applicants' claim of priority to provisional applications 60/448,741 filed 2/19/2003 and 
60/458,141 filed 3/26/2003 is acknowledged. 

Information Disclosure Statement 
Information Disclosure Statements (IDS) filed 6/17/2004 has been considered in full. 

Drawings 

The drawings are objected to under 37 CFR 1.83(b) because they are incomplete. 
Drawings 2 and 4 do not contain axis labels (e.g., [I] v. [T]; ln[I] v. ln[T], etc.). Y-axis of 
drawing IB is labeled "Franction Bound." For the purpose of the examination, examiner 
interprets this to be a typographical error, and the label is treated as disclosing "Fraction Bound." 
Appropriate correction is required. 

37 CFR 1.83(b) reads as follows: 

When the invention consists of an improvement on an old machine the drawing must when possible exhibit, in 
one or more views, the improved portion itself, disconnected from the old structure, and also in another view, so 
much only of the old structure as will suffice to show the connection of the invention therewith. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 

the Office action to avoid abandonment of the application. Any amended replacement drawing 

sheet should include all of the figures appearing on the immediate prior version of the sheet, 

even if only one figure is being amended. The figure or figure number of an amended drawing 

should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
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must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1. 121(d). If the examiner does not accept the changes, the applicant will be 
notified and informed of any required corrective action in the next Office action. The objection 
to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 101 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claims 1-6 are rejected under 35 U.S.C. 101 because the claimed invention is directed to 
non-statutory subject matter. 

Claim 1 recites a method for predicting probe response comprising relating a sequence 
dependent parameter with probe response and predicting probe response for a value of the 
sequence dependent parameter. However, not all processes are statutory under 35 U.S.C. 101. 
See Interim Guidelines for Examination of Patent Applications for Patent Subject Matter 
Eligibility. 1300 O.G. 4, on 22 November 2005 (published at the USPTO web site 
http://www.uspto.gov/web/patents'patog/week47/OG/TOC.htm). To satisfy 101 requirements, 
the claim must be for a practical application, which can be met if the claimed invention 
"transforms" an article or physical object to a different state or thing OR the claimed invention 
otherwise produces a useful, concrete, and tangible result. If claims are directed to abstract ideas 
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(such as mathematical algorithms), natural phenomena, and laws of nature, the claims must be 
considered as a whole for determining whether abstract ideas, natural phenomena, or laws of 
nature have a particular application. 

In the instant case, the claimed method does not transform or reduce an article or a 
physical object (e.g., signals produced by labels) to a different stage or thing. Specifically, the 
claimed method recites mathematical and/or statistical manipulations with sequence parameters 
and probe response (e.g., hybridization information). The claimed method does not transform or 
reduce an article or a physical object (e.g., hybridization signals) to a different stage or thing 
because the "result" of the method (i.e., predicted probe response) is merely data (hybridization 
information) and is not equivalent to physical transformation. The claims do not recite tangible 
expression (i.e., real-world result) of predicting probe response. Thus, the method does not recite 
steps of producing something that is concrete, useful, and tangible, and is not statutory. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

There are many factors to be considered when determining whether there is sufficient 
evidence to support a determination that a disclosure does not satisfy the enablement requirement 
and whether any necessary experimentations are "undue." These factors include, but are not 
limited to: 

a) The breadth of the claims; 

b) The nature of the invention; 

c) The state of the prior art; 

d) The level of one of ordinary skill; 
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e) The level of predictability in the art; 

f) The amount of direction provided by the inventor; 

g) The existing of working examples; and 

h) The quantity of experimentation needed to make or use the invention based on the 
content of the disclosure. 

In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988). 

The Board also stated that although the level of skill in molecular biology is high, the 
results of experiments in genetic engineering are unpredictable. 858 F.2d at 740. While all of 
these factors are considered, sufficient amounts for a prima facie case are discussed below. 

Claims 1-6 are rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for a method comprising relating AG* with ln(I)/ln(T) by establishing 
empirically AG* and ln(I)/ln(T) using the Langmuir model, predicting AG* using nearest 
neighborhood analysis and multiple linear regression analysis models, and predicting ln(I)/ln(T) 
from the established empirical relations, does not reasonably provide enablement for a generic 
method for predicting unknown probe response. The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to use the 
invention commensurate in scope with these claims. 

a) Claim 1 generally recites relating an unknown sequence dependent parameter to an 
unknown probe response and predicting the response. However, the specification only discloses 
relating AG* with ln(I)/ln(T) by establishing empirically AG* and ln(I)/ln(T) using microarray 
data and the Langmuir model (p. 28-32); predicting AG* using nearest neighborhood analysis 
and multiple linear regression analysis models, and further predicting ln(I)/ln(T) from established 
empirical relationships (p. 32-35); and evaluating the prediction by comparing predicted and 
observed values (p. 35). The instant specification does not provide specific guidance to practice 
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the invention because it does not disclose how to predict generic probe response related to 
generic sequence dependent parameters. 

Claim 5 recites a model for predicting AG* which depends from a probe sequence. Claim 
6 further recites that the model (i.e., for predicting AG*) is established by relating intensity and 
target levels using the Langmuir model. However, the specification discloses that the Langmuir 
model is only used for relating AG* with ln(I)/ln(T), and not for predicting AG* (p. 28-32). The 
specification discloses the nearest neighbor analysis and multiple linear regression analysis 
models for predicting AG* which depends from a probe sequence (p. 32-34). The instant 
specification does not provide specific guidance to practice the invention because it does not 
disclose how to use the Langmuir model for predicting AG*. 

b) The invention is drawn to a method for predicting probe response. 

d) The skill of those in the art of molecular biology and bioinformatics is high. 

c) , e) The prior art analysis shows that thermodynamic parameters (AG*, T m ) are used for 
predicting probe response. See Lane, US 6,027,884; Hyndaman, BioTechniques, 20(6): 1090- 
1096 (1996); Friend, US 7,013,221; McKendry, PNAS, 99(15):9783-88 (July 23, 2002). The 
probe response is determent by a slope of a curve ln(I)/ln(T). See Friend US 7,013,221 (col. 19- 
22); Burchard, US 6,171,794 (col. 14-15); Mei, WO 02/42485; Hunt, EP 1209612. Prior art also 
discloses using the nearest-neighbor model for predicting AG*. See Lane, US 6,027,884 (col. 12, 
lines 57-60); Hyndaman, BioTechniques, 20(6): 1090- 1096 (1996); Frient, US 7,013,221 (col. 20, 
lines 33-36). The analysis also shows using the Langmuir absorption isotherm model for fitting 
experimental data to derive relationships among thermodynamic parameters and a target. See 
McKendry, PNAS, 99(15):9783-88 (July 23, 2002). 
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f) The specification does not provide working examples and does not teach how to make 
and use a method without knowing what sequence dependent parameters and probe responses are 
used for the prediction. The specification also does not teach how to use the Langmuir model for 
predicting AG*. The specification only discloses drawings exemplifying predicted and observed 
ln(I)/ln(T) (probe response) for two YTC genes and correlation coefficients, but does not 
disclose how the predicted and observed probe response (ln(I)/ln(T)) has been obtained for those 
genes (pages 35-36). The specification only discloses using the Langmuir model for establishing 
empirically relations between AG* and ln(I)/ln(T). 

h) In order to practice the claimed invention, one skilled in the art must randomly select a 
sequence dependent parameter and must guess which probe response to use for predicting the 
response. One must also guess how to use the Langmuir model for predicting AG*. This 
constitutes undue experimentation. 

Due to the undue experimentation required to obtain the goal of the invention, the lack of 
directions presented in the specification, the complex nature of the invention, and the state of the 
prior art showing using thermodynamic parameters for predicting probe response and the 
Langmuir model for relating probe parameters, the specification fails to teach one skilled in the 
art how to use the claimed method for predicting unknown probe response for an unknown 
sequence parameter. 

Second Paragraph 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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Claims 1-6 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 recites steps of relating a sequence dependent parameter with probe response and 
predicting probe response for a value of the sequence dependent parameter. It is not clear what 
specific steps of "relating" and "predicting" are intended and what criteria, models, and/or 
algorithms are used for "relating" and "predicting". 

It is further not clear whether "a sequence dependent parameter" and/or "probe response" 
recited in the step of "relating" and "predicting" are empirical, predicted, or both. Specifically, 
the specification discloses extraction of AG* and probe response from a microarray using a 
model (empirical data) on pages 28-32 and 35. The specification also discloses predicting AG* 
using a different model and predicting probe response based on the model used for extracting 
empirical data on pages 32-35. As the intended limitations are not clear, claims 1-6 are 
indefinite. 

Claim 3 recites the limitation "I is the intensity in a complex background and T is target 
level." It is not clear what "intensity" is intended, e.g., intensity of a complex "probe:target", 
intensity of a complex wherein the intensity of a background is subtracted, intensity of unbound 
probes and/or target, etc. It is also unclear whether "a complex background" means the 
background intensity {e.g., attributed to a noise) is subtracted from the intensity attributed to a 
targetprobe complex OR multicomponet/composite (i.e., complex) background. Neither the 
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specification nor the claim defines the limitation. As the intended limitations are not clear, claims 
3-6 are indefinite. 

Claim 6 recites the limitation "the model is established by relating intensity to target 
levels using ... the Langmuir . . . model in experimental data in simple background ... to extract 
. . . parameters." It is not clear whether the model is established to extract parameters OR the 
Langmuir model is used to extract parameters. 

It is further unclear whether the model is established in experimental data in simple 
background OR the Langmuir model is used in experimental data in simple background. 

It is also unclear whether the model is established by relating OR relating is performed by 
using the Langmuir model. 

The limitation "simple background" is also unclear and neither the specification nor the 
claim defines the limitation. 

It is also unclear whether "in experimental data in simple background" is intended to 
mean, for example, a background of the experimental data, a background subtracted from the 
experimental data, a sum of experimental data and a simple background, etc. 

As the intended limitations are not clear, claim 6 is indefinite. 

Claim 6 recites the limitation "wherein the model is established by relating intensity to 
target levels." It is not clear what specific steps of "relating" and "establishing" are intended and 
what criteria, models, and/or algorithms are used for "relating" intensity with target levels and 
"establishing" the model. 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

Claims 1-5 are rejected under 35 U.S.C. 102(b) as being anticipated by Burchard, US 
6,171,794. 

Burchard discloses determining thermodynamic parameters of the probe :target 
hybridization (col. 14, line 15 thorough col. 16, line 61; col. 26, lines 8-65; fig. 1, 5-8). Burchard 
discloses relating a sequence dependent parameter (AG) with probe response {e.g., intensity of 
hybridization, kinetic parameters) (col. 26, lines 8-65; fig. 1, 5-8). Burchard discloses predicting 
probe response (i.e. 3 determining experimental and theoretical thermodynamic parameters, 
comparing the parameters, and selecting probes) (col. 14, line 15 thorough col. 16, line 61; col. 
26, lines 8-65; fig. 1, 5-8). Specifically, Burchard discloses equations relating AG and, for 
example, intensity or kinetic parameters (col. 14-15 and col. 26, lines 8-65), wherein AG may be 
determined by theoretical models and experimentally. Burchard further discloses fitting 
theoretical and experimental results (col. 26, lines 8-65 and fig. 5-7). Thus, Burchard anticipates 
claims 1-2. Burchard discloses logarithmic relations between intensity and a target (fig. 5-7 and 
(col. 14, line 16 thorough col. 15, line 61; col. 26, lines 8-65; fig. 1, 5-8). Thus, Burchard 
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anticipates claims 3-4. Burchard discloses a theoretical prediction of AG using the nearest- 
neighbor model (col. 26, lines 20-26). Thus, Burchard anticipates claim 5. 

Claims 1-2 are rejected under 35 U.S.C. 102(b) as being anticipated by Lane, US 
6,027,884. 

Lane discloses a method of hybridizing complementary single stranded molecules having 
a preselected value for a free energy parameter (AG) (i.e., relating AG with probe response) 
(abstract, claim 1, col. 1, lines 40-67). Lane discloses predicting probe response for AG (col. 40, 
lines 45 through col. 43, line 10). Lane discloses comparing predictions with experiments (col. 
42, lines 20-65). Lane discloses predicting AG using the nearest-neighbor model (col. 40, lines 
45-65). Thus, Lane anticipates claims 1-2. 

Claims 1-2 are rejected under 35 U.S.C. 102(b) as being anticipated by Hyndaman, 
BioTechniques, 20(6): 1090- 1096 (1996). 

Hyndaman discloses determining an optimal oligonucleotide sequence based on the 
hybridization simulation (i.e., predicting probe response) (abstract). Hyndaman discloses relating 
a sequence parameter (AG) and probe response (i.e., probe hybridization parameters) (p. 1091 
and fig. 2). Hyndaman discloses determining theoretically a free energy using the nearest- 
neighbor model (p. 1091, right col.). Thus, Hyndaman anticipates claims 1-2. 

Claims 1-5 are rejected under 35 U.S.C. 102(a) as being anticipated by Rui, WO 
02/42485. 
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Rui discloses relating a sequence parameter (e.g., AG) with probe response (e.g., 
intensity, kinetic parameters) (formulas on p. 15-16; p. 17). Rui discloses a computer method for 
predicting probe response (e.g, intensity of hybridization) and selecting nucleic acid probes 
(abstract, claims 1-2, fig. 18; example on pages 29-22). Thus, Rui anticipates claims 1-2. Rui 
discloses logarithmic relations between intensity and a target level and a slope of the response 
curve (p. 2, lines 5-11; p. 16), thus anticipating claim 3. Rui discloses establishing empirically 
the relation between AG and intensity (p. 17, lines 12-19, example on pages 29-31). Thus, Rui 
anticipates claim 4. Rui discloses a theoretical model for predicting AG (p. 16, line 19 to p. 17, 
line 5; table on pages 23 and 25). Thus, Rui anticipates claim 5. 

Claims 1-5 are rejected under 35 U.S.C. 102(e) as being anticipated by Friend, US 
7,013,21. 

Friend discloses a method of a probe design (abstract). Friend discloses relating a 
sequence parameter (e.g., AG) with probe response (e.g., intensity, kinetic parameters) (col. 19- 
22; fig. 4; col. 9, lines 61-63; col. 9, line 61 through col. 10, line 42). Friend discloses predicting 
probe response (i.e., obtaining theoretical and experimental thermodynamic data, comparing the 
data, and selecting probes) (col. 19-22). Thus, Friend anticipates claims 1-2. Friend discloses that 
probe response is determined by a slope of a logarithmic relation of intensity and a target level 
(col. 21-22), therefore anticipating claim 3. Friend discloses measuring a hybridization level for a 
fixed concentration of a target and determining binding energy from the slope of the line (col. 21, 
lines 20-35) (establishing empirically the relation between AG and probe response), therefore 
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anticipating claim 4. Friend discloses predicting AG using the nearest-neighbor model (col. 22, 
lines 22-31), therefore anticipating claim 5. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Friend, US 
7,013,21, as applied to claims 1-5 above, in view of McKendry, PNAS, 99(15):9783-88 (July 23, 
2002). 

Friend teaches the method of claims 1-5, as set forth above. 

Friend does not teach the Langmuir model for relating AG to intensity and a target level. 

McKendry discloses a method of determining probe binding using thermodynamic 
parameters (p. 9783, right col.). McKendry discloses using the Langmuir absorption isotherm 
model for fitting concentration-dependent data into the model to derive thermodynamic 
parameters of hybridization (p. 9786, left col, and fig. 3). 

It would have been obvious to one of ordinary skill in the art at the time of the instant 
invention to modify the method Friend to use the Langmuir absorption isotherm model for fitting 
concentration-dependent data, such as taught by McKendry, where the motivation would have 
been to establish empirically the relation between AG and concentration dependent parameters of 
hybridization, as taught by McKendry, p. 9786. 
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Conclusion 



No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marina Miller whose telephone number is (571)272-6101 . The 
examiner can normally be reached on 8-6, M-Thu. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Wang, Ph. D. can be reached on (571)272-081 1 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Marina Miller 
Examiner 
Art Unit 1631 
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